The electronic spectra of dinuclear zinc (II) complexes were simulated for [Zn 2 (μ-H 2 THBQ)(TPA) 2 ](ClO 4 ) 2 (1) and [Zn 2 (μ-RHOD)(TPA) 2 ](ClO 4 ) 2 (2) [H 2 THBQ 2-: 2,3,5,6-tetrahydroxy-1,4-benzoquinonate, TPA: tris (2-pyridylmethyl) amine, RHOD 2-: rhodizonate] using the methods of density functional theory (DFT). A band at 361 nm for 1 was assigned to a (2 nd HOMO)-LUMO transition, which originates from a bridging benzoquinonate moiety; a band at 502 nm and a band at 449 nm for 2 were assigned to a HOMO-LUMO transition and a HOMO-(2 nd LUMO) transition, respectively, and both are originated from a bridging rhodizonate moiety.
yl) amine, which exhibits dual magnetic functions of a spin crossover with hysterisis and a ferromagnetic exchange [16] .
However, the electronic structure of the bridging ligand is yet to be studied more precisely. With the aim to investigate the properties of the non-innocent H 2 THBQ 2-unit, we have synthesized the zinc complex [Zn 2 (μ-H 2 THBQ)(TPA) 2 ](ClO 4 ) 2 (1) [17] because zinc (II) is literally redox-inactive. Complex 1, whose structure is essentially the same as that of the Miller's Fe (II) complex, exhibits ligand-centered proton-coupled electron transfer (P.C.E.T.) that was elaborately confirmed using spectroscopic methods and X-ray crystallography. The (2) generated by the P.C.E.T. was also successfully isolated and thoroughly characterized by X-ray crystallography [17] . Un- 
Computational methods
DFT computations were performed using WinGAMESS program [19, 20] and Gaussian 03 software (Gaussian, Inc.). Structural optimization was performed with several DFT methods (LC-BLYP/6-31G [21] , LC-BOP/6-31G [21] , B3LYP/6-31G [22] [23] [24] , BLYP/6-31G [25] , and BOP/6-31G [26]), using the crystal structures as initial structures. The electronic spectral simulation was performed with the TD-DFT methods (TD-LC-BLYP/6-31G, TD-LC-BOP/6-31G, TD-B3LYP/6-31G, TD-BLYP/6-31G, and TD-BOP/6-31G) using the corresponding optimized structures. In all the computations, the solvation effect was not taken into account.
Results and discussion

Structural optimization for complex 1
Before simulating the electronic spectra, the structure of the complex cation [Zn 2 (μ-H 2 THBQ)(TPA) 2 ] 2+ was optimized using the five DFT methods, LC-BLYP/6-31G, LC-BOP/6-31G, B3LYP/6-31G, BLYP/6-31G, and BOP/6-31G. The reported crystal structure [17] was used as an initial structure for each computation. In all the cases, the structures were optimized successfully, and the discrepancy factors of bond lengths and angles were less than 0.004 (Figure 1 
Structural optimization for complex 2
As well as we did for complex 1, the structure of the complex cation [Zn 2 (μ-RHOD)(TPA) 2 ] 2+ was optimized using the five DFT methods; in all the cases, the structures were optimized successfully. The discrepancy factors were less than 0.0012, and the LC-BLYP/6-31G was the best (Figure 3 
Electronic spectrum of complex 1
As mentioned in the introduction, an acetonitrile solution of 1 was green, and the UV-vis spectrum showed a characteristic intense band at 361 nm [17] . In order to assign this band, TD-DFT computations were conducted, using the optimized structures described in section 3.1. Wavelengths of the simulated bands are summarized in Table 1 , and three of the related molecular orbitals are shown in Figure 5 
Concluding remarks
In this study, absorption bands were characterized for the dinuclear zinc (II) complexes 1 and 2, based on the DFT methods.
For 1, the band at 361 nm was assigned to the (2 nd HOMO)-LU-MO transition, which was characterized by a π→π* transition of the bridging benzoquinonate moiety. For 2, two bands at 502
